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1. INTRODUCTION 

Zadeh [13] in 1965 introduced fuzzy sets after which several researchers explored on the generalizations of the notion of 
fuzzy sets and its application to many mathematical branches. Atanassov introduced intuitionistic fuzzy set which 
constitute a genralization of the notion of fuzzy sets [1, 2]. A Solairaju and R. Nagarajan [8, 9, 10] have introduced and 
defined a new algebraic structure called Q- fuzzy subgroups. S. Hemalatha, et.al. [3] introduced the concept of Q-fuzzy 
subring of a ring and established some results. A study on anti Q- fuzzy subsemiring of a semiring has been introduced by 
Vanathi, et.al. [11]. Some theorems in Q -intuitionistic fuzzy subsemiring of a semiring has been introduced by Vanathi 
et.al. [12]. O. Ratnabala Devi [7] introduced the concept of intuitionistic Q- fuzzy ideals of Near-rings. In this paper we 
introduce the concept of Q-intuitionistic fuzzy subset, Q-intuitionistic fuzzy subsemiring. So far all Q —fuzzy subsets of 
rings, semirings, near-rings are studied with Q as a set only. In this paper we introduce the concept of Q-intuitionistic 
fuzzy subset of a semiring where (Q,.) is a semigroup. 

2. PRELIMINARIES 

Definition 2.1 Let X be a non empty set and Q be a non empty set. A Q-fuzzy subset A of X is a function A: X X Q -> 

[ 0 , 1 ]. 

Definition 2.2 Let (/?,+,•) be a semiring. A Q-fuzzy subset A of R is said to be a Q-fuzzy subsemiring of R if it satisfies 
the following conditions: [(i)] 

• -BaC* + y>q) ^ m\n{p A (x,q),p A {y,q)} 

• dA(xy, q) > min{p A (x, q),p A (y, <?)}, for all x,y E R 

Definition 2.3 A Q-intuitionistic fuzzy subset A in X is defined as an object of the form A = {{(x,qj,p A (x,qj,v A (x,qj)/ 
x E X and q E Q}, where p A : X X Q —> [0,1] and v A : X X Q —> [0,1] define the degree of membership and the degree of 
non-membership of the element x in X and q in Q respectively and for every x in X and q in Q satisfying 0 < 
p A {x,q) + v A {x,q) < 1. 

Definition 2.4 Let (/?,+,•) be a semiring. A Q-intuitionistic fuzzy subset A of R is said to be a Q-intuitionistic fuzzy 
subsemiring of R if it satisfies the following conditions: [(i)] 
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• H A (.x + y,q) > mm{p A {x,q),p A {y,q)} 

• P A (xy, q) > mm[p A {x, q),p A (y, <?)} 

• v A (x + y,q) < max{v A (x, q),v A (y, q)} 

• v A (xy,q ) < ma x{v A (x,q),v A (y, q)},Vx,y E R and q E Q. 

3. Q-INTUITIONISTIC FUZZY SUBSEMIRING 

Definition 3.1 Let (7?,+,-) be a semiring. Let (Q,f be a semigroup. A map A:Rx Q -* [0,1] is said to be a Q-fuzzy subset 
ofR. 

Definition 3.2 Let (/?,+,,•) be a semiring. Let (Qr) be a semigroup. An Q-intuitionistic fuzzy set is defined as A — {< 
(x,q),p. A (x,q),v A (x,q) >/x E R,q E Q] where the function p. A \R X Q -» [0,1] and v A : R X Q -» [0,1] denote the 
degree of membership and degree of non-membership for each element x £ R, q E Q to the set A respectively and 
0 < p. A (x, q) + v A (x, q) < 1, for each x E R, q E Q. 

Definition 3.3 Let (R, +,-) be a semiring. A Q-fuzzy subset A of R is said to be a Q-fuzzy subsemiring of R if it satisfies 
the following conditions: 

• hA(x + y,q) > mm{p. A (x,q),p. A (y,qf} 

• p A (xy,q)>m\n{p. A (x,q),p. A (y,q)} 

• li A {x,q,q 2 ) > mm{fi A (x,q 1 ),p A (x,q 2 )},Vx,y E R and q,qi,q 2 in Q. 

Definition 3.4 Let (/?,+,•) be a semiring. A Q-fuzzy subset A of R is said to be an anti Q-fuzzy subsemiring of R if it 
satisfies the following conditions: 

• q A (.x + y,q) < max{p A (x,q),p A (y,q)} 

• q A (xy, q) < max{p A (x, q),p A (y, q)} 

• n A {x,q,q 2 ) < ma x{p. A {x,q 1 ),p. A (x,q 2 )} 

Definition 3.5 Let (R, +,■) be a semiring. A Q-fuzzy subset A of R is said to be a Q-intuitionistic fuzzy subsemiring of R 
if it satisfies the following conditions: 

• p. A (x + y,q) > mm{p A (x, q),p A {y, q)} 

• q A (.xy,q) > mm{p A {x,q),p A {y,q)} 

• p A (x,q.q 2 ) > min {n A (x,q l ),p A {x,q 2 )'} 

• v A (x + y, q) < max{v A (x, q),v A (y, q)} 

• v A (xy, q) < max{v A (x, q), v A (y, q)} 

• v A (x,q.q 2 ) < ma x{v A (x, q 1 fv A (x, q 2 )}Vx,y E R and q,q v q 2 E Q. 

4 . SOME THEOREMS OF Q-INTUITIONISTIC FUZZY SUBSEMIRING 

Theorem 4.1 Intersection of any two Q -intuitionistic fuzzy subsemiring of a semiring R is a Q -intuitionistic fuzzy 
subsemiring of R. 

Proof. Let A and B be any two Q -intuitionistic fuzzy subsemirings of a semiring R and x,y E R and q, q u q 2 £ 
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Let A = {((x, q),[i A (x, q),v A (x, q))/x £ Randq £ Q} and 5={((x, q),^. B (x, q),v B (x, q))/x £ Randq £ Q} and 
also C = A n B = {((x,q),/i c (x,q),v c (x,q))/x £ R and q £ ()}, 

where min {p. A (x, q), [i B (x, q~)} — /i c (x,q) and ma x{v A (x,q),v B (x,q)} = v c (x, q). 

Now,q c (x +y,q ) = min{/^, (x + y,q),ii B (. x + y, q )} 

> min{min{/^(x, q),F A (y, q )}, min {p. B (x, q),h B (y, q )}} 

= min{min{/^(x, q),/z B (y, q )}, min{^(x, q),/i B (y, q )}} 

= min{/z c (x, q), (y, q)} 

McO + y,q) > min{ji c (x,q),/i c (y,q)}Vx,y £ R and q £ Q 
and n c (xy,q) = min{/^(xy, q), ii B (xy, q)} 

> min{min{/^(x, q),n A (y, q)}, min{^ B (x, q),d B {y, q )}} 

= min{min{/^(x, q),d B (y, q )}, min{^(y, q), /i B (y, q)}} 

= min{/i c (x,q),/i c (y,q)} 

Fc(xy,q) > min{/i c (x,q),ji c (y,q)}Vx,y £ fl and q £ Q 
Hc(.x,q 1 .q 2 ) = m\n{ii A {x,q 1 .q 2 ),ii B {x,q 1 .q 2 )} 

> min{min{/^(x, qj, n A (x, q 2 )}, min{/z B (x, q x ), [i B (x, q 2 )}} 

= min{min{^(x, qj, \i B {x, q^}, min{/^(x, q 2 ),q B (y, q 2 )}} 

= min{^ c {x,q-i),ii c (x, q 2 )} 
hc( x >q-q 2 ) > min{(U c (x,q 1 ),/i c (x,q 2 )}Vx £ ft and q 1; q 2 £ Q 
Now v c (x + y,q) = max{v j4 (x + y, q),v B (x + y, q)} 

< max{max{v^ (x, q), (y, q)}, max{v B (x, q), v B (y, q)}} 

= max{max{v^ (x, q), v B (x, q)}, max{v^ (y, q), v B (y, q)}} 

= max{v c (x,q),v c (y, q)} 

v c (x +y,q) < max{v c (x, q),v c (y, q)}Vx,y £ /? and q E Q 
Now v c (xy, q) = max{v j4 (xy, q), v B (xy, q)} 

< maxjmaxfv^ (x,q),v A (y, q)},max{v B (x, q), v B (y,q)}} 

= max{max{v^ (x,q), v B (x, q)}, maxfe (y, q), v B (y, q)}} 

= max{v c (x,q),v c (y, q)} 

v c (xy,q) — max{v c (x, q),v c (y, q)}vx,y G R and q ^ Q 
and v c (x,q 1 .q 2 ) = ma x{v A {x,q 1 .q 2 ),v B {x,q 1 .q 2 )} 
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< max{max{v^ (x, qj, v A (y, q 2 )}, max{v B (x, qj, v B (y, q 2 )}} 
= max{max{v„(x, qj, v B (x, qj], max^Cy, q 2 ), v B (y, q 2 )}} 
= max{v c (x, < 7 i),v c (y,(? 2 )} 

^ ma xivcipc.qJ.Vciy.q^Vx £ R and q v q 2 £ Q 


Hence the intersection of any two Q-intuitionistic fuzzy subsemiring of a semiring R is aQ-intuitionistic fuzzy 
subsemiring of R. 


Theorem 4.2 The intersection of a family of Q-intuitionistic fuzzy subsemiring of a semiring R is a Q-intuitionistic fuzzy 
subsemiring of a semiring R. 


Proof. Let {vy i £ 7} be a family of Q-intuitionistic fuzzy subsemiring of a ring R and let/1 = fi/g/ v L . 


Let x,y £ R and q,q 1 ,q 2 £ Q. 

Then p A (x + y,q) = inf]u„ (x +y,q)> infmin{/r„ (x, q),fi v Xy, <?)} 

IEI 1 IEI 1 1 

= min{inffi v (x,q),infp v (y,q)} = min {ft A (x,q),/i A (y,q)} 

IEI 1 IEI 1 

■■■ ji A (x + y, q) > min{fi A (x,q'),fi A (y,q')} for all x,y £ R and q £ Q. 

Now fJ. A (xy,q) = inf q v {xy,q) > infmin{/r v fx,q),p v fy,q)} 

IEI 1 IEI 1 1 

= min |inf/t v .(x, q), inf/r Vi (y, q)| = mm{p A (x,q),p A (y,q)} 
■■■ ji A (xy,q ) > mm{p A (x,q),p A (y,q)} for all x,y £ R and q £ Q. 
and = mfMp:(^<7i-q 2 ) > infmin{/r v Xx,q 1 ),p v fx,q 2 )} 

IEI 1 IEI 1 1 

= minfinf/t,, (x, q ± ), infp v (x, q 2 )} = min 

IEI L IEI 1 

■■■ q A (x,q 1 .q 2 ) > min{q A (x, q^, q A (x, q 2 )j for all x £ R and q 1 ,q 2 £ Q. 


Now v A (x +y,q ) = supv^x + y, q) < supnia x{v v fx,q),v v .(y, q )} 

16/ 1 16/ 1 1 

= maxfsupv^x, < 7 ),supv„.(y, q)} = max{v A (x,q),v A (y,q)}\/x,y £ R and q £ Q. 
16/ ‘ 16/ ‘ 


v A {xy,q) = sup v v {xy,q) < supma x{v v fx, qfv v .(y, q)} 
iei iei 


— max{supVj,.(x, q),supv y .(y, q)} — ma x{v A (x,qfv A (y,q)}Vx,y £ R and q £ Q. 
16/ ‘ 16/ ‘ 


v a(x ,<?i ■ <? 2 ) = supv v (x,q 1 .q 2 ) > supma x{v v (x,qf),v (y,q 2 )} 

iEI iEI 


= max{supv,;.(x, c?i), supv„ (y, c? 2 )} = max{v A (x,q 1 ),v A (y,q 2 )}Vx £ R and q lt q 2 £ Q. 
iei iei 


That is i4 is a Q-intuitionistic fuzzy subsemiring of a ring R. Hence the intersection of a family of Q-intuitionistic 
fuzzy subsemiring of a semiring R is a Q-intuitionistic fuzzy subsemiring of a semiring R. 
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Theorem 4.3 If A and B are any two Q-intuitionistic fuzzy subsemirings of the semirings R 1 and R 2 respectively, then 
A X B is a Q-intuitionistic fuzzy subsemiring of R 1 X R 2 . 

Proof Let A and B be two Q -intuitionistic fuzzy subsemirings of the semirings R ± and R 2 respectively. 

Let x lt x 2 £ R 1 ,y 1 ,y 2 E R 2 - Then (x 1 ,y 1 ) and (x 2 ,y 2 ) are in R t X R 2 . 

Now M^x B [(^i-yi) + ( x 2 ,y 2 fq] = BAx B ((x 1 +x 2 ,y 1 +y 2 fq) 

= min^Oq + x 2 ,qfn B (.yi + y 2 .M)} 

> minlmin^C^, q),p. A {x 2 , <?)}, min}, Mb (y lt q),p. B (y 2 , q )}} 

= min{min{^(x, q), p B (y u <?)}, min{q A (x 2 , qf p. B (y 2 , q )}} 

= min{^xB((^i.yi)-<?).M^xB((^2.y2).<?)} 

M^xB[(^i.yi) + (* 2 ^ 2 ). Ml ^ min{^xB((%.yi).<7).M^xB((^2.y2).<?)} 

Also M^xB[(^i.yi)fe.y 2 ).<7] =/wCOLL-.yL^.M) 

= min{/t /1 (x 1 x 2 ,(?),MB(yiy2^)} 

> minlmin^C^, q),p. A (x 2 , <?)}, m\n},p. B (yi_, q),p. B (y 2 , q )}} 

= min{min{^(^, q), Mb (yi. M)}. m\n{p. A (x 2 , q), p. B (y 2 , q )}} 

= min{M /1 xB((^i.yi).<7)-M^xB((^2.y2).<?)} 

M^xB[(xi.yi)(*2.y2).£Z] > min{M^xB((^i.yi)-M).M2ixB(fe.y2).M)} 

Also M^xB[(^i.yi)^i-<7 2 ] = min^lAi.Mi^.MBCyi.Mi^)} 

= min^fe +x 2 ,q),MB(yi +y 2 ^)} 

> minln-un^C*!, Mi)./^Oi.M 2 )}. min},MB(yi. Mi ).Mfl(y 2 . M 2 )}} 

= minlmin^Oi, Mi),MB(yi. Mi)}, min{p A {x 2 , q 2 fii B (y 2 , M2)}} 

= min^xB ((%. yi). Mi). Baxb (Oi. yi). M 2 )} 

MyixB[(^i.yi).Mi-M2] ^ mm{M,ixB((^i.yi).Mi).M^xB((^i.yi).M2)} 

Now v AxB [ (x^yO + (x 2 ,y 2 ),M] = L^bCC*! + *2.yi + y 2 ).M) 

= maxly^ + x 2 ,q),v B (y 1 +y 2 .M)} 

< maxlmax^(x 1; q), v A (x 2 , q )}, max{v B (y 1; q), v B (y 2 , q)}} 

= max{max{v^(x 1; q), v B (y lt <?)}, rnaxfe (x 2 , q), v B (y 2 , q )}} 

= max{v AxB ((x 1; yj, q), v AxB ((x 2 ,y 2 ), q)} 

M^x B [(^i.yi) + (*2.y 2 ).M] ^ maxiv^stix^yj, q),v AxB ((x 2 ,y 2 f q)} 

Also v^siix^yjix^yj.q] = v j4xB ((x 1 x 2 ,y 1 y 2 ),q) 


= max{v j4 (x 1 x 2 ,q),v B (y 1 y 2 ,q)} 
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< max{max{v^(x 1( q),v A (x 2 , q)}, max{v B (y 1( q), v B <y 2 , q )}} 

= max{max{v^(x 1; q), v B (y 1; q)}, max{v A (x 2 , q), v B (y 2 , q )}} 

= max{v AxB (fo, yj, q), v„ xB ((x 2 , y 2 ), q)} 

^xB[(^i-yi)te.y 2 )^] < max{v j4xB ((x 1 ,y 1 ),q),y 4xB ((x 2 ,y 2 ),q)} 

Now v AxB [(x 1 ,y 1 ),q 1 .q 2 ] = max{v /1 (x 1 ,q 1 .q 2 ),v B (y 1 ,q 1 .q 2 )} 

< max{max{v^(x 1; q x ), (x 1; q 2 )}, max{v B (y 1; qj, v B (y 1; q 2 )}} 

= maxJmaxfv^Cx!, qj, v B (y 1( qj}, max{v j4 (x 2 , q), v B (y 2 , £?)}} 

= maxfv^xg ((x 1; y x ), qj, v„ xB ((x 1( yj, q 2 )} 

MW(*i<yi).<7i-<7 2 ] ^ maxfv^xgCCxj.y^.q^.v^xBCCx^y^.qz)} 

Hence Ax B is a Q-intuitionistic fuzzy subsemiring of R 1 x R 2 . 

Theorem 4.4 Let A be a Q-intuitionistic fuzzy subsemiring of a semiring H and f is an isomorphism from a ring R onto 
H. Then A°f is a Q-intuitionistic fuzzy subsemiring of R. 

Proof. Let x and y be arbitrary elements in R and q,q 1 ,q 2 £ Q and A be a Q-intuitionistic fuzzy subsemiring 
of H. Then we have 

(p A °/)(x + y,q) = P A (f (x + y), q) 

= Pa(J{*) + f{y).q) 

> min {p A (J{x),q),p A (J{y), q)} 

> min{(^ o /)(x, q), ° /)(y, q)} 

=» 0^ ° /)(* + y, q) > min{(^ o /)(x, q), ° /)(y, q)} 

Also o /)(xy, q) = p A {f(xy),q) 

= p A (f(x)f(y).q) 

> min {M A (f(.x),q),p A (f(y), q)} 

> min{(^ o /)(x, q), o /)(y, q)} 

=» 0^ ° /)Oy, <?) S: min{(^ o /)(x, q), (p A ° /)(y, q)} 

and o /)(x, qi. q 2 ) = p A (J{x), q x . q 2 ) 

> (x), q-f),p A (f (x), q 2 )} 

> min{(^ o /)(x lJ qO, (ji A ° /)(x,q 2 )} 

=> 0^ °f){x,q 1 .q 2 ) > min{(^ 4 ° /)(x, q^, ° /)(x, q 2 )} 

Then we have (v^ ° /)(x + y, q) = ^(/(x + y), q) 
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= v A (J{x) + /(y),q) 

< max{v A {f{x), q), v A (f(y), q)} 

< max{(v A o f)(x, q), (v A ° /)(y, q)} 

=> 0a °/)0 + y. <?) ^ max{(v j4 o /)(x, q), ( Vj4 o /)(y, q)} 

Also ( v A °f)(xy,q ) = v A {f(xy),q ) 

= Mf(x)f(y),q) 

< max{v^(/(x),q),v^(/(y),q)} 

< max{(v^ o /)(x, q), ( Vj4 o /)(y, q)} 

=> Oa ° D(xy. q) ^ max{(y 4 ° /)(x, q ), ( Vj4 o /)(y, q)} 

and (V 4 o /)(x, q^ q 2 ) = v A (J{x), q x . q 2 ) 

< max{y 4 (/(x), qf),v A (J (x),q 2 )} 

< max{(v j4 o f)(x, qf), (v A ° /)(*, q 2 )} 

=> Oa ° f)(x, q x . q 2 ) < max{(v A ° /)(x, qj, (v^ ° /)(x, q 2 )} 

A ° f is a Q-intuitionistic fuzzy subsemiring of a semiring /?. 

Theorem 4.5 Let A be a Q-intuitionistic fuzzy subsemiring of a semiring H and f is an anti-isomorphism from a semiring 
R onto H. Then A°f is a Q-intuitionistic fuzzy subsemiring of R. 

Proof. Let x and y be arbitrary elements in R and q,q 1 ,q 2 E Q and A be a Q -intuitionistic fuzzy subsemiring 
of H. Then we have 

Oa ° D(x + y,q) = p A (/O + y). q) 

= ma(/0) + /(y)<<?) 

> min {p A (.f(x),q) t p. A ( < f(y), q)} 

> min{(p A o /)(x, q), (p A ° /)(y, q)} 

=> Oa °/)0 + y, q) > min{(>A ° /)(*, <?), Oa ° /)(y, q)} 

Also Oa ° /)(*y, <?) = P A (f(xy), q) 

= P A (f(y)f(x),q) 

> min{p A (f (y), q),p A (f (x), q)} 

= min{q ( /(x),q),/tA(/(y),q)} 

> min{(^A ° /)(*, q), Oa ° /)(y, <?)} 

=> Oa ° /)(*y, q) > min{(^A ° /)(*, <?), Oa ° /)(y, <?)} 

and (/Ta ° /)0, q^ q 2 ) = p A {f(x ), q x . q 2 ) 
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> mm{B A (J{x),q- L ),ii A {f{x),q2)} 

> min {(ji A o /)(x, q-f), (ji A ° f)(x, q 2 )} 

=> (Ba ° /)(*, < 7 i- < 7 z) ^ min{(^ o /)(x, qf), (p A ° f)(x, <? 2 )} 

Now (v A °f){x + y,q) = v A (f(x + y),q) 

= v A (f(x) + f{y),q) 

< ma x{v A (J(x),q),v A {f(y),q)} 

< max{{v A o /)(x, q), (v A ° /)(y, < 7 )} 

=> Oa 0 /)(* + y. (?) ^ max{(v A ° /)(x, < 7 ), (v* ° /)(y, < 7 )} 

Also ( v A °f)(xy,q ) = v A (f(xy),q) 

= v A (f(y)f(x),q) 

< max{v A (f (y), q),v A (f (x),< 7 )} 

= maxfv^C/ (x), q),v A (f (y), < 7 )} 

< max{(v^ o /)(x, < 7 ), (v^ o /)(y, < 7 )} 

=> Oa 0 /)Oy, <?) ^ max{(v 4 ° /)(x, < 7 ), (v„ o /)(y, < 7 )} 

and (v A ° /)(x, q v q 2 ) = v A (J(x), q r . q 2 ) 

< max{v,,(/(x), q 1 ),v A (f (x),q 2 )} 

< max{(v^ o /)(x, < 70 , Oa ° /)(*, < 7 2 )} 

=> Oi 0 f)(x, q v q 2 ) < rnax{(v A ° /)(x, <? 0 , Oa ° f){x, <? 2 )} 

A ° f is a Q-intuitionistic fuzzy subsemiring of a ring R. 
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